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1,0 LIST OF FIGUKES

Effect of Angle of Attack on the Chordwise Location of

the Center of Pressure

Spanwize Thrust Distributlon, U 065
Spanwise Tirust Distributilon, /u e 0,7
Spanwise Thrust Distribution, M= 0.9
Spanwise Thrust Distribution, S = 1.2
Spanwise Thrust Distribution, M= 1eb
Spanwise Trrust Distrioution, M5 2,0
Lz inuthal Thrust Distributiorn, /a ® 0ol
Azimuthal Thrust Distri.ution, /u. a 0.7
Azimuthel Thrust Distribution, M = Ce8
Azimuthal Thrust Distribution, i 1.2
Az Lnuthal Thrust Distribution, /U ® 1o5
Azinuthal Thrust Distritution, M= 2,0
Mear, and First Five Harmorics of Thrust

Spanwise In-Flane Force Distribution, M= 0.5
Spanwise InePlane Force Distributior, M= 0.7
Sparwise In-Plane Force Distribution, M @ 0.9
Spanwise In-Plane Force Distribution,- M= 1.2
Spanwise In=Plane Force Distribution, M= 1.5
Spanwise In-Plane Force Distridution, A = 240
Asiruthal In-Plane Force Distritution, M - 005
Azimuthal InePlere Force Distribution, M m Q7
Azimuthal InePlane Force Distribution, U = 0.9
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28, Sparwise Torsional Morent’ Distributior, M e 05
29, Bpanwise Torsional Moment Distributior, /4 @ 0.7
30. Spanwise Torsional kioment Distribution, Mo 0e9
3l Spanwise Torsional Koment Dis tribution, /a e 1.2
32, Spanwise Torsional Moment Distribution, M. 1.5
33, Spanwise Torsional Moment Distribution, A w200
34, Azimuthal Tcrsional Moment Distribution, /4, g 0.6
350 Azimuthal Tursional Moment Distribution, A 0.7
360 Arimuthel Torsicnnl Moment Distridution, M. 0.9
37 Azimuthal Torsiunal Moment Distr ibut;ion, M .- 1.2
38o Azimuthal Torsional Mcment Distribution, A = 1o
39s Azimmthel Torsional Moment Distribution, A = 2,0
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2.0

SUNARY

ipen

nte rerort rresents f1e caleilated cintrivitions of norral force
coeificient, chnrawiss ol re - f{icienty and torsion ~orent o=
efficient atout the 20T Short Tine of an auterotstin- roler at

zero degrees collect v nite™ and at bich Lit=speri ratine
Q}L = 05 :o/LL = 2,00, These Yon: gisiributions 2re a continuation

of *he determina: o of *he wrraodynaric ohwaracteristies of a rotor

at Wik tis—soreo ratdos presencec ir Reforonee 1

Thiy aralysis is £or a rotor bavings rectasrular, orntxvisted Lindes
and no tip aray. The offects of reversed Tlow, tiqie atall, and
tir less are irncluced,  Tie rotor Fas the follswing nbisical
characteristics:

tumbier of bhiladr sy b=3

R‘

Plade mass coefiicient, 5)' L?—f_— =S.0

Solidity rati o, Q= .,%& = .05
As shown in helerenece 7. the oo ffi~icrts may be congldered Aipectiy

proportional to the wolidiir; :ailo and, hence, are ar~licable to

a wide range of rctor ssliuity raticss.

The coefficients plotied in this report are basec on the caleoulations
of hefererice 1 and reunresept the foroes or morents o Yvree tlndes,
Therefore, to fing the coeff.cient for ore Llade, tre oraina‘es of

all curves must bte divided by three.
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SGerral Foree (Thewst) Dis pipubion = Far Befereres 1 the stan-

wice thrun’ i vl doas Yoy twelve arimubth sialionn aere

mateulated Lor eacr ol several values of advarse ratlo, Mo

8

collcetive ridet, 79‘ ;OANG contrel ylare ancle of alnaci, ol .,
tound v i manner s pormn’ to e oo irol ~lnne,
bt A Ahe vpvner s e e beo sl otive pitch Ls zere

deprecs witt vosrect ta te controel plaone, the thrus!t e also

narmal o tre chord=slanme o1 the blade,

The preser analy='s iu for the aatorotatiny rator with no tip

drac Gosludec, tone of the seints salevated for Refercnce 1

cody tuden exactliy wis' {re aviorotation roinia so an interpelation
Is maie to oitain ‘Fe autoratation val e, Tphe s7 e ise rormal
foree rnoefficiente are plotted in Fipurez 2 tihrourh 7T for‘)i.
values £vam (,C to 2, The loaain, around +4ve 3zim.th is shown

in Figires 8 throusk 13, #n narmonic analysis is riade of the

v thal thrast dictribh cion arnd the mean and first five harionics

are *laoited in Figuwe 14,

“herdwise (In=Plare) Fopen Distribution = Trhe chordwise force

wae not deterrined as sich in kefevence 1 byt is easily derived
from the torque cal mudations by dividing the section raidius outl
of tte torsus coofliecicrt distribu'ons, To» forre found thus

ts in the conrol plane ara tor this aspecial case where the cnl-
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lective (litebh is wero, 20 18 also tn ihe g ovdeylane, Interpoe-
1at- ons Lo antorotat o cosoibions arn made from tve calculated
valurs of heterence 1 sirultaneously with convering from torque

to neyiane force, The gpanwise disiribuilions ¢l the chordwise
p & ¢

b

force soefficier' are vlotted in Figures 16 vrron 20 the

toading arounu the aziruth iz shown in ¥iguren 21 ihrourth 26,
An harmonie analvsis is made ol tre azimuthal cherdwise force
digtriverion and tre rean and first five taroonics are rlotted

in Pijure 27,

crsinn koment, Liitriturion e« The torsion romerni cocfiicients

1

are Tounc L, multd; lnins the rormal force coeftisients fovnd in

Section Tt Uy e choviwise diviac o {row *ro quarter-chord
coint fo e eerter of 1rencire,  The cepntoyr o vorasure location
AL At on an les o0 st oack fror 07 10 1007 is civen in Figure 1
which ‘s takey Jircctly from heterence 2, The section angles of
attach of ‘hie rotor are interpolated from Referiice 1, The
spanwise d’:_:-‘r?b.u' int o ol the *orsion coefficient. are plotted in

Fipures 28 throu,st 38 a1 ihe Toading around the aziwuth are

viven ir Fiyures 74 throv,st 32.

Thvee tor-ion coef{i~jents fourd ahove are in e roiating votor

o
svalvr,  he, oave corccecteg inte atororciate verticsl components
and comLote 11t L oAt o e 1oncite s ) oane latern! axes in the

non=rotatinge syccem to whics the hedocovier rotor controls are
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avtacrhed, The mear, maxineys asa minirum values of these
camronent o 2 w1l oms St s ean, tarimwe and einimagn values of

the torsion coeffirion’~ 5f rne blad- are piven ir Figure 40
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LoC  FQLADTOLS

e neormzl e o 1 tnty chorivioe Py caefiieirnt, and
4

torsintal morent rociVicient are delinel, reerestigel,, in the

following rugmer:

Cy

"

.
o T RI(AR (1)
Cr ' STRIARIT (2)

. " (3)
Crs  STnR(ARY

et

a joraatl Iares
~hordwise 1nree

i

‘orsion about b quarter-cheord line of t:e blade
rotor 1a. us

¥lade cherd

retational speei of e rotor

]

L]

banAag+
[ ]

1

Tv converscien of he Llads cocsion Urow Yo rotaling to fhe none
oty coceretinate ancter
aroanept aeont jonsiiauninal nwiss

c; '%[c-tr SinN ¢ + CT'"“,S.N (¢”2°.) + Ct(ﬂ—uc) SIN (w 240.)] (L; )

omment A, out lace ral oaies

Cg .%{Cr cos * + Ct )cos (q “&‘) + cl'ouc) cos (*‘ 2‘0‘)] (q>
r (¥e.20

Q N o q o ’r . s LAY
(e Vel Y en com: Ot Lt rr e e o T Yo s are (7))
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